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no special envelope surrounding a vacuum; furthermore, it
requires no filament heating element to serve as the pro-
vider of electrons.  A typical transistor operates with a
collector current of 5 mA and a collector voltage of 6
volts, the power dissipated is 30 milliwatts.

Operation of vacuum tubes depends upon the flow of elec-
trons from cathode to plate and the control of this flow by
intermediate grids.  Operation of the transistor is depen-
dent upon electron and hole flow.  These two devices
perform the same functions, but there are considerable
differences between the two.  In order to appreciate these
differences, a study of atomic structure, intrinsic
materials, and electrical properties of semiconductors 13
required.

II. Review of atomic structure

A. Any atom may be considered to be composed of a centrally :
located nucleus surrounded by electrons, which spin in   :
various orbits (see figure 1).  The nucleus contains
neutrons, which have no electric charge, and protons, which
are positively charged.  Neutrons and protons have essen-
tially the same weight, and the combined weight of all the
neutrons and protons is referred to as the relative atomic
weight of the element.  The number of protons within the
nucleus determines the atomic number of an element and the
net positive charge on the nucleus.  If an atom has the  j
usual atomic number, but a different atomic weight because j
it contains an abnormal number of neutrons, it is called anj
isotope.                                                                                                           i
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Figure 1.
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